A KEVISIOX OF THE FOSSIL PLANTS OF THE OEXEKA 
ArKOSTiaiOPTEIHS, T.EXIOPTERIS, XILSOXIA, AND 
SAPIXDOPSIS FROM THE POTO.MAC OROUP. 



By Edward W. Berry, 

Of the Joints Iloplcins, Unircrsitjp Baltimore, 



The ]>reseiU j^aper is the second of a series of revisions of the more 
important genera of fossil j)lants from tlie Potomac grouj) in ^Maryland 
and Virginia. The first dealt with the genus Xat'/ciojms and formed 
Xo . 1738 of the present volume of the Proceedings. The material 
upon which these studies are based is nearly all contained in the U. S. 
National Museum collections, hut the collections of the Johns Hopkins 
Universitv and the Marvland Geological Survev have also been 
utilized. 

The following pag('s are devoted to the genera Acrosfichoptrris, 
Tif uio]>t( ris, XiJsonia, and Sa ]>i ndo]>sis. Of these the fern genus 
Acwstich<)pt< ris and the dicotyledonous genus Sapindoji.'^is were 
founded u[)on collections from the Potomac strata to which they are 
largely eonfimal. ddie fern gc^nus Tirnioptcrls and the cvead genus 
XUsonla have not been previously recognized in the Lower Cretaceous 
of eastern North America, the specimens upon which the j)resent 
determinations are based having been previously vTongly corrclatiHl 
with the genera Aittii(>pf<ridiu)ii, Anoinoza mites, and Plati/pten(jiuuu 

TJIE (JEXUS Ac'KOSTK’riOlTlCKJS OF FONTAINE. 

This genus is characteiized as follows by its describer; 

Fronds |)rol)ably cn*<?)>iiit2:, with xovy Ioii.r:^ often Hclnuous nxcl)is(\s, wliich seem to 
liav(‘ b(*en more or les.^ sncculent; pinna* i^oiiui^ off ol>li(|ii(dy, long ajal ajiparenlly shai- 
(ler; ultimati* jiinna* or jiinnules .<nl>opposite to alt(M'nat(% eomj)arativ(dy short, and rut 
down nearly to th(* rachis into more or less eiin(*at(*dlal>ellat(* pinnnh^s or ])riniary seg- 
nuMits, Th(‘se an* dividend geiKually into cuiK'ati^dlabellate segnuMits, which in turn 
are sc'parated into oblong s(*gmonts ending in oblong, or ovate-obtuse, or acute teeth; 
])innul(*s d(*current and forming a wing; nerves slender l>ut distinct, tlabellately div(*rg- 
ing, forking dicliotomously, and (Hiding in tin* t(H‘th; fructitication occurring on tlie 
basal segm(‘iits of the* jiinnules, in the uppeu* ))ortionsof th(» frond on the upixTonealoiu*, 
in the lower portions on tln^ upper and lower om^s, th(‘ fructili(*d segments cIos(^ ap~ 
pressed to the princijial racdiis. The fructified segments are so modi(i(‘(l as to tak(‘ the 
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form of leathery, rounded, or elliptical f?eirmenl.'i, which on tin- lower .«ide are covere<l 
hy the naked sori, and seen from the upper side, especially when compressed on the 
clay, look like jxxls." 

The fruclincation cbnractors shotild he modified to include those of 
Acrostic1io}>ieris phi ri partita, which aj>pear to represent entire pinntiles 
reduced to fertile segments and not merely basal loltes of otherwise 
sterile pinnules thus transformed, as apjtears to be the case in .Icro.v- 
ticliopteris loiKjlpcn nis. 

'With all the collected material at band it is ditlicult to see any 
conclusive evidence that the s]>ecies included in this genus were 
creeiting in habit or had succtilent rachises or that the fertile segments 
were covered with naked sori. There is some evidence as to fructifi- 
cation characters, luit this is most indefinite as legards details, and 
it may be noted that what are called nut-like seeds when applied to 
fragments refi'rred by this author to his genus Baieropsis are described 
as above for fragments which he referred to the j:)resent genus, 
although neither the fertile nor the vegetative parts are distinguish- 
able with certainty in tliese two su|)i)osed genera. 

All of the s])ecies which constituted the genus Baieropsis of Fon- 
taine, exce])t Baierojisis (j'jiaitsa and Baieropsis macropliylla are 
referred to Acrosticlioptn-is in the ])resent ])a|)er, with whicli they are 
obviously allied in instances where they arc not actually identical. 
They ])resen( no characters which are cleaiiy those of the order 
Ginkgoales except tlieir subdivided fronds, which aie suggestive of 
Baiera or J canpaulia, but might etpially suggest vaiious living 
FolyjKxliacere, as, for instance, Actinojiteris and Rhi pidoptiris or the 
various specie's of Scliizxa of the family Schiza'aceav Among fossil 
sj)ecies they arc very similar to forms referred to Splunoptiris, ]\il- 
matopteris, etc. ronsiderations which point away from Baiera in 
the direction of the ferns arc the' fine inequilateral outline of the 
leaves (i)innules), their decurrence, and tlieir arrangement in a 
pinnate manner in a singh' jilane. The two species Baieropsis expansa 
and maerophiiUa furnish fructified s|)ecimens which clearly indicate 
tlu'ir reference to the family Schi/aeacea'. 'riicse will be fully dis- 
ciissi'd in another jilace. 

AVith regard to the botanical jiosition of Acrosticliopteris little is 
known. According to Fontaine; 

The pcM'Us ill the miked .«ori i.-< like I’olii podium, Imt in most featiire.s .«(aml.s neare.^'t 
to Jvroslirliuw, much re.^emliling the .«eetion Iihi]>idopt( ris. In tlii.-^ hitter, liowever, 
the fructilicaticn is borne on separate ])innuh>s. If we place the fructitied pinnules of 
Uliipidoplrris as basal segments on tin* sterih* oik ' s , we lune a form strikingly like 
Acroslichoplcris. This genus has also some resemblance to Marsilca. 

Seward ^ on the strength of lAuUaine’s conclusions as quoted above 
])lac('s the genus in the Foly|)odiacea'. and the jirescnt writer in the 

" Monogr. U. S. (ieol. Snrv., Xo. bo, 1S!)(). p. lOtJ. 

^ Seward, W'ealden h’tora, jit. J, IS'Jl, j). GO. 



NO. 1700 . FOSSlIj /7>.I.V7’X OF TIIF /’07V))/,ir (,7,'or/’ HFURY. 



G27 



absence of lielter data has followed the same eonr.s(', altlioiiirh (lu* 
definite reference of the two sjieeie.s of Bnuropsls above nientione<l 
to the Schi/araee;e throws doubt ii|)on all the other similar forms. 
Potonie " places the ^enus as a synonym of his Palmatoptcris in the 
artificial groiij) of Sjihenojiterides. 

Acrost'ieliopteris may be (“ompared with the modern Actinojdens, a 
monotypic <z;ciuis of the Indoafriean stejijies, with the neotropical 
genus lihipicloptrns, or with Schlzmi dichotoma Swartz., and Schizira 
eJff/ans Swartz, of the family wSchiza'aeea^. It is not closeh' relati'd 
to Acroatichoplti/Uuin Velenovsky (1SS9) of the Cenomaniim of Bohe- 
mia. As here delimited it is purely a form genus embracing live 
species in the Marvland-Virginia region. Of these, tv.’o species are 
confined to the basal beds or Patuxent formation, two sjiecies range 
through the whole Lower Cretaceous of this region and are jiresent 
as well in both the Lakota and Fuson formations of the Black Hills 
region, and one species is eonlined to the Patapsco formation and is 
widesjiread in its occurrence. One additional species, suggestive of 
Aerostichoptcris parvifolia of the Patuxent and likewise close to the 
onh’ remaining species, Acrostic/wpteris ntff'onli Seward ^ of the 
English Vfealden, has reccntlv been described bv Kiiowlton from 
the Kootenai of Montana. Coirsidering for a moment the Portu<rue.se 
homotaxial deposits we find a considerable number of remarkably 
similar forms described l)v Sajiorta all of which arc referred to the 
form-genus Sphenopteris. Thus from the l^])])cr Jurassic there is 
Sphenoptfvis feudllsecta Saporta, from the ITgonien S. nnicijida 
Saporta, from the Apticn S . JIahcUisccta Saporta, S. fnudjissa Saporta, 
and S. drhiUor Saporta. These forms arc certainly congeneric with 
Aerostichoplens and with more representative material doubtless 
some sj^ecies would be found to lie common to both sides of the At- 
lantic. Some are more nearly like tlie forms .segregatial by Fontaine 
to form his genus Baieropsis, while others arc of the tyjie which this 
author referred to Acrostichopteris. 

ACROSTICHOPTERIS LONGIPENNIS Fontaine emend, 

Acrostichopteris lonyi pen nis Fontaine, Monogr. U. S. Surv., Xo. 15, 1890, 

]). i07, ])1. 170, fig. 10; ])1. 171, figs. J, 5, 7. — Fontaine, in \\'ari), ^Monogr. 
F. S. Gcol. Surv., Xo. 48, 1905, ]). 557. 

AcrosticJioptcris (Icnsifolla Fontaine, Monogr. \J. S. (leol. Surv., X5). 15, 1890 
(part), ])1. J70, lig. 11; ])l. 171, figs. 2, 0; j>l. L72, fig. V.\ (no( ])1. 91, fig. I, 
\viii(‘h is rcf(u*al)l(' to^l. parvifoUn Fontaine). 

Acrostichopteris parcifolia 1^\)NTAINE, in Ward, Monogr. U. S. (1 (m> 1. Surv., Xo. 
48, 1905, p. 558, ])1. 110, fig. 5. 

« Potonie in Kngler and Prantl, 1902, ]). 490. 

Seward, Wealden Flora, ])l. 1, 1891, ]). 01, ])1. 0, fig. 2. 

^ Knowlton, Smiths. Mise. Coll., vol. 50, 1907, |). 110, pi. 9, fig.s. 

Saporta, Flora 1 m)Ss. Portugal, 18!) 1, pj). 25, 09, 127, 100, ltd. 
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JUtieropsis foliom Funtain’k, Monoi^r. T. S. Gonl. Siirv., No. 15, 1800, p. 209, 
j)l. 93, figs. 1-0. — Fon'tain'e, in \Vahi>, Monogr. U. y. Geol. Surv., No. *18, 
190.'), pp. -181, -182, -189, oOl, 508, pi. 110, fig. 9. 

Baicropsis denticulnla unijnslifoUa Ko.ntai.se, Moiiogr. U. S. Geol. Surv., No. 
15, 1890, j). 210, pi. 112, fig. 7. — 1‘oxtaink, in Ward, Monogr. U. S. Geol. 
Surv., No. -IS, 1905, p. 191. 

Description . — Fronds with rolntivcly lon^ piinnv, (locoinpoiind 
proxiinad and boconiino; sini|)ler distad, llio ultimate pinnules sul)- 
opjK)si(e to allernab', rather close set. Pinnules inecpiilateral and 
slightly deenrrent, cut into several narrow siihlinear divisions and 
terminated by two or more subaenle teeth. The lower |)innnles are 
wider and more laeiniate and more dee’dcdly alternate on the stout 
raeliis. Venation line, bill distinct, llahellatc' and diehotomoiis, ulti- 
mate divisions terminal in<>: in the apical teeth. The sterile and 
smalK'i' s))eeimens lend to imieh gnuiter density than tho.se of laryer 
size or those showing traces of frnetilieations. The friietifieations, 
which are illy dedined in the coarse matrix, are borne on the proximal 
or distal or both basal scirments of the pinnules; the sej^ment or se<^- 
ments involved become wider and shoi-ter and elliptical in outline. 
No (h'tails can he made out. 

This sj)eeies is exceedin<;ly common in the Patapseo formation to 
which it is confined, being; espc'cially common in the beds of this aije 
at Federal Hill, to which locality it is larg(dy confined in the Mary- 
land area. In Virginia it occurs at a larye number of localities 
within this formation. 

It is dinicult to see u])on what evidence, unless it be the su|)|)osed 
relation with the modern Ixhipidoptn'is, led l^Mntaine to claim a 
creeping; habit for thes(‘ forms. The I’aehis is sonu'times more or 
less Ilexuous but not mark(‘dly so, and the length is relatively gnaU. 
Proximally, however, the raehis becomes stouter with dceoin])ound 
j)inme as broad or broader than they are long. It seems probable 
that this form was not a ground dweller with crec'ping raehis or 
rhizome )ior did it adhere to tree trunks, but reeliiu'd or clambered 
over the abundant erect Lower (’rctaeeous vegetation as does the 
modern Lyejodinm . It aj)p(airs to be closely related to Splicnoptcris 
dehilior Sa])orta " of the Albicm of I’ortugal. 

Occnrr( no . I^at.vpsco i'oiumai iox. .\ear Wellhains, Fedeiad Hill, 
Maryland. Near Brooke, 72d mile])osl. Ihdl Hole, i\louth of Hell 
lloleb ^Vhite House' Blulf, Dumfries Landing, Aepiia (’reek cut, and 
Blount Vernon, ^’irginia. 

Colh ciions. V. S. Xational iMuseum, Johns Ho])kijis Lniversity. 

“ ya])urla. Flora I’orlugal, 1S91, ]>. Kil, pi. 28, fig.<. 5, Tm. 
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ACROSTICHOPTERIS ADIANTIFOLIA Fontaine). 

Baieropsis (uJl(uiiifoli(i I’^oxtaix i:. Moani^r. T. S.(i(‘ol. Snrv., Xo. lo, I,S!)0, j>.21l 
pi. !)2, S, \}; pi. !K'), iios. I 2>; pi. !)!, (ios.2,:>. Koxta i\ ic, iti W'.Min, 

Ann. lU‘pi. W S. 0(»nl. Siirv., IS!)9, pi. 2, p. i;sj, pi. lOS, fiLr. S. I'oxtaixe, 
ill \\'.\ui>, M()no<j:r. V . S. Surv.. Xo. is, I!)0o, j>p. r>|i), .72S, r>:is. 

I)( origin:)! (I('S(T!))I ion hy P'onlniiu' in 1S!)0 is ns 
follows : 

Stems modemtely strong; h'aves stil>o])])osile to oj)posil(\ Ho.-*(0y phicc'd, ofl(‘n 
inil>ri(*ale(l. sulxpiadriialc'ral to ilal)(‘llal(‘ faii-shapc'd, iiarro\v(Mi to a \V(Ml<;e-sIia pod 
Ijase, and alla(*h(‘d hy a sltorl pcMliccI wliicli spriiu^s tVoin 1 Ih‘ 1 o\v(m* roni(»r of tlu^ loaf, 
Fo tluU the inner maruiii of \ho leaves runs olos(‘ to iIk' main sttaii, parall(‘l with it, and 
often ()V(‘rIaj)pim>‘ it, while the lowca* maryin of the l(‘av(‘s stands ii(‘arly a) rii^^ht anyd(\s 
with the main stem; leaves out down to near tln^ base into two j>rin(‘ipal laeinia*, and 
thos(‘ hiylier etit into two or mon‘ minor laeinije: ultimate^ laeinia^ v(»ry sltallow and 
strap-sliap(‘(K ending- in aeiilc^ v(ny short IchMIi, or ranOy in narrowly (‘lliptieal and 
suhaeiile om^s; all th(^ laeinije turned outwards or iij>wards, th(' iowia* mari^ins of th(' 
leaves hein^ mitire or haviny^ sometinu^s an aenie tooth; I(‘av(\s in aseemdin.t^ towards 
the tij)s of the leafy l)rau(*hes have linnr lowin' margins direet(Ml inon^ and more nj>' 
wards, b(M*onie smaller, assume more of an (01i])tieal or a winli^e shape, hav(^ the 
laeini:e only on the uppm* margin, and finally eoaI(‘se(‘ to form a li*rminal leafliM, 
whi(‘h at liase shows three segments, hnt whose tmminal })ortions ar(‘ not seen; nmwes 
fine hnt distinct , branching at base' from a mother nerve and tlnm dividing rejiealedly 
in a dieholomons manmu’ so as to fill tin* laniiiiax and luivi* llu^ bran(‘ln*s mnling in tln^ 
teeth. 

The jilaiit is most freipient at rn^li'rickshurg hut is not abundant tlnu'e, and is 
usually in a very fragni(‘nlary stale. If W(^ look to tin* shajie of (In* leav(*s alone this 
ciirious |)Iant is imieh like a fern of the typi* of hut the gradations through 

different forms connect the sp(*eimeiis so (‘Ios(*ly with the tiabellato leaves of B(iirroj)sis 
(hat they can not he sejiarated by any good distinctions. The priii(‘ipal differenri* 
from the more common and typiiail forms of Bairropsis is found in tin* greater pro- 
portional width of tin* leavi's and the small(*r depth of the siibdi visimi. 

This s))0(‘ios is l):isod upon very fragiuentary spetununis and it is 
veiy donlitrni if the inahMial ideiitilital from the lhat:)|)S(‘o and 
Anindtd ronnations is llie snnu' as tliat from tlu^ Patuxent, the j)res- 
cnee of this speeit^s IVom (liinkapin Hollow, \drgiiiia, and Arlington 
and Port Foote, ^laryland, Ixung (Uteh ]):is(nl on a single very poor 
specinuM). 

0(runrnc(\ — TjAKOta fokmaimon. lharrtdt and Ilay Crt'ek, Wyo- 
ming. Pai rxFXT Fop.MAi’iox. Pr(M l(M‘i(‘ksl)ii ig, Potoma(‘ Run, Tel('- 
graph Station, Viig'inia. Patafsco FouMAiaox. l"ort h'oote, ( ?) 
Marylaml and Chiid\apin Jlollow , (0. \ irginia. — Ahuxdei. foifma- 
Tiox. Ailington, Maryland. 

efious, V, wS. Xalional Mnstmin. 
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ACROSTICHOPTERIS CYCLOPTEROIDES Fontaine emend. 

Arrostirhoptcris ciidopleToides Koxtaink, Monogr. S. Geol. Surv., No. 1.5, 1S!)0, 
1>. 109, 1)1. 94, (ig. 8. 

lidirropsis (knlicuhita 1'(»ntai.\e, Monogr. T. >S. Geol. Surv., Xo. 15, 1890, p. 210, 
pi. 95, lig. 7. 

— Pinmii(‘S i-oimdod, fiin-slinpod, cvclojitcMoid, dividi'd 
into two 01' tliit'o |)rim-ip:d so^nuMits Avldcli tiro split up into six or 
inoio snl)ordintito linotir oblon<jj divisions toiniintitod by subtionto 
tooth. Haoliis stont. Wnntion llabollato, tho singlo voin vbioli 
ont(>rs tho btiso ro])oalo(lly I'orkinnj dioliotoniously, ilic nltiniatc divi- 
sions (‘ntoi’iny till' tiH'tli. 

This s|)ooios is j>ooi!y charaotiM-izotl tind is basod ii])on infroipiont 
and vorv rrii<>in(Mittirv nititoritil from tlio siiiglo locality citinl. It 
may woll rojtn'smil ti slightly variabl<‘ foiin of pinnule of ono of tho 
othor moro tibiiiidtint Patnxont s|)ocios, tis, foi- instance, Acro.^t)- 
cltopterifi parvlfoVui h'onttiino. In tho foroign (h'otacoons it is rather 
rmnotoly siiggi'stivo of Sphenopter'is JlahfTlina Saportti" from the 
Albiim of Poi tiigiil. 

Ocnnrcnce. Pa’h/xkxt fohm.vtiox. Dutch Cla]), A'irginia. 

Coll( cttons. l\ S. Xatioiuil Mnsmim. 

ACROSTICHOPTERIS PARVIFOLIA Fontaine emend. 

Arrontichoptrrlfi parvifoUa Foxtaixi:, (pari), Monogr. U. S. Geol. Surv., Xo. 15, 
1890, p. 108. ])1. 91, figs. 5. 9, 10, 12; i)l. 171, figs. 5, 4; pi. 172, fig. 4 (not 
Fontaine, in Ward, 1900). 

ArrosCichoptrrh dcnHifolia i‘\)NTAi.N’K, Monogr. F. S. Geol. Surv., Xo. 15, 1890. 
pi. 94, fig. 4 (not balance of figures). 

Baieropsis (HiiantifoUa minor I''ontaixi;, Monogr. F. S.Geol. Surv., Xo. 15, 1890, 
p. 212, ])1. 94, fig. 1. 

ArrostichopIrri.H parvclohnta Fontaink, Monogr. U. S. Geol. Surv., Xo. 15, 1890, 
p. 108, j)!. 94, figs. 0, 7, II, 14. 

I)fS(rij>fioii. — Piniiulos snnill and goiunally remote, the distal ones 
short, all dividi'd inlo throe princi|)al lobes, which are variously dis- 
.sc'ctod and toi ininatod with two or inoio short stout teeth. Vomition, 
as usual in this genus. 

This sj)oci(‘s is thus far confined to the Patuxent formation of Vir- 
ginia, the specimens from Maryland so identilied by Fontaine jiroving 
to belong to Acr(),sti(‘ho]>t(ris lonpi )>nni>s, which is somewhat similar 
in apj)(‘ar;mce but nsnally much moie dense in habit. 

The remains an* raie and fi-agmentsirv at iill of the recorded locali- 
ties excej)t J)utch Gap Canal, where they arc not infrequent, 'fhev 
show no trace's of fructifications. 'Phis siiecies is very closely related 
to Arrostirhopten.'^ fiinbriata the Kootenai formation of 

" Saj)orln, Flora t'oHs. I’orlugal, 1891, j». 100, ]»1. 28, fig.'^. 8, 0. 

Kimwlloii, Mir<c. ('oil., vol. oO, 1907, p. 110, ]>1. JI, ligs. *Aa. 



NO. 1700. /Y:>.s',s7/v /7..1V7‘X O/’ Till] POTOMAO 77.'0/7> ItmUiV. 081 

Montana, ami lik(nvis(> to Arrns-(irhoi>(< ri.'i )-tijlor<li S('\vai (l'^ of tlio 
English AVoal(l(Mi. On (lu‘ {-ontiiK'nl it is roprcvsiMitcd l>v tlio mnulv 
allind and strictly congeneric species .S'p//Mn>/;/ov'.v m/Zme/n Sa|)orta^ 
fi’oin tlie U|)per diirassic, and Si>hniop(( ri.s- Jlalx //is(cfa Saporta'’ from 
the Apti(‘n of Portugal. 

Ocnnroin . ikvrrxKXT FouMATrox. Dulcii (tap, l'd•ed('|•i<d^sl)m•g, 
Trents Peach, Potomac l\nn, Virginia (not Pediuod Hill, Marvland). 

( 'olh ciioiis. — 1\ S. National Miisimm. 

ACROSTICHOPTERIS PLURIPARTITA (Fontaine). 

Baicropsis pJwipartita Fontaixb, Monogr. I". 8. (leol. Surv., No. 15, 1890, 
p. 208, pi. 89, fi<^. 4; ]il. 90, 2-5; jil. 91, li"s. 1, 3, 4. 7; pi. 92, I, 2, 

0.— ? I'oN'TAiN’E, in Ward, 191h Ann. Ropt. U. S. Geol. Snrv., }>(. 2, 1899, 
|). 085, pi. 108, fiffs. 9-12 .— Foxtain'e, in Warp, Alonogr. U. S. (tool. Snrv., 
No. 18, 1905, p|). 479, 481, 482, 505, ].l. 107, fig. 1 

Bnicroj>si.s pluri partita minor Imjxtain'e, Monogr. U. S. <ch»I. Snrv., No. 15, 1890, 
p. 208, i»l. 91, fig. 5; }»1. !)2, ligy. 3, 4. 

Bairropnis lonriifoUa tViXTAiXE, Monogr. U. S. (!(*ol. Surv., No. 15, 1890, p. 210, 
pi. 91, lig. 0. — fi'oNTAiNE, in Warp, Monogr. U. S. (i(*ol. Snrv., No. 48, 
1905, ]>p. 505, 517, pi. Ill, fig. 3. 

Descri piioii. I’innules lai-ge in size, inecpiilattual, fan-sliaped, suit- 
opposite, at an ticute angle of divergence, mirrow ly divided almost to 
the base into three principal and ;i viii'ving number of narrow linetir 
subordimite segimuits. Venation of the usind character in this gtuuis, 
slender but distinct. The apices are usindlv, if not alw.ays, bi'oken 
oir, so that their (dnaiiicter c;in not be made out. Rachis compara- 
tivtdy slender. 

'Phis species includes the various indelinite fertile sjtecimens upon 
which Fontaine biistal the (diaracters of the suj)|)o.s(m1 fruits in his 
genus Bairropsis. These are clearly to be eoi'i'elated Avith Acrostichop- 
feris pluri partita, since one speeiimm shows a characteristic ])innule 
of this species, ddie ])res(‘iwation is poor, and the most that can be 
made out ai(' oval bodies a])pai-entlA" repiesenting reduced oi' ti'ans- 
foi-med segments of pinnules, all the segments of Avhieh are fertile in 
this case and not merely the basal om's, as is shown in so many 
specimens of Acrosticho]>t< ri.s loiu/i peviiis. k'ertile s|)(‘cim(ms of the 
|)resent sj)ecies are, on the other hand, A<>ry rare' and fragmentary. 

This sp(‘cies is present in both the Patuxent and Patapsco forma- 
tions of Mai'vland and \”irginia. Tt is also iccorded somewhat doubt- 
fully from both the Eakota and Fuson formations in the Black Hills 
Pirn of Wyoming. In Portugal Saport a describes s('V(*i al v('iy similar 
forms. ddu'S(‘ \uAui\r S p]truoj>t( ris run< ijida of the Frgoniim-Apt ien 

« 8(Avar(l. Weuldon t'loru, ])t. 1, 1894, ]>. (>!, pi. (!, fig. 3. 
loSiqxirta, l''lora t'ons. Forliigal, 1901, p. 25, pi. 13, lig. I. 
r p. ()9, pi. 15, fig.s. 14, 15. 

</ Idem, ])p. 09, 127, pi. iO, fig. II, pi. 22., lig. 5. 
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S phcn<>pt< ris </isft ( of tlic Ap(i(‘n ( i), S phruopfcns tmvijisftd^ 
of the All)i('ii iiml S phcnopicr'is falx Uimt also of the All>i(‘n. 

Occvvrdicc . — l^ATUXENT FOR.MATiox. Kio(l(>ricksburg. Trents 
lieaeli, Dutch Oaji, Viiginia; Xcw Ib'scu'voir, Disti ict of (\)liiml)ia. — 
l^A'i'ACsro FOK.MA'nox. iiell Jlole, 72d inilc]) 0 st, near Brook(', Vir- 
ginia. (0 Overlook Tnn, ^farvland.— T.,akota foumatiox. Jbir- 
reti, Wyoming. — Frsox foumatiox. Bine Creek, AVyoming. 

CoUcciions. — I^. S. Xational Museum. 

THE OEXrS TAENIOrTEItlS OF P.ROXflXlAltT, 

Brongniart gives tlie following diagnosis of T<u n'wp1( ns in his 
Brodrome;'^ 

Krondo simple, entiere, etroiU', a l)ords lrans^*(M•8e(" par niie nervure 

moyeimo, forte, opaisse, qni s'eleiid jusqira Tc^xtreinele; iiervun^a seeondan*^ ])res(pu* 
sim])l(*s on bifnrqu^'cs a la l)as(% pnksTpie p(M-])emliruIair(‘s sur la imrvim» inoyeniuB 

The type was the Jurassic speei('s I'acniopterh rifiaia : which was 
eom])ai‘ed with Danaca and Angiopferis of tlu' mod<‘m Marattia<-(ae. 

d'his diagnosis is repealed in Latin without mat('i’ial change' in the 
llisloire.'’ Tn a later^^ work the same authoi’ institutes various com- 
j)arisons with modern fe'rns, and points out that th<i ge'nus |)rohal)ly 
imdudes forms of <livei\se botanical adinities. Three groups are 
r(*eognized; (1) d’hose with simple fronds like', lannopfcris vittata, 
whiedi suggests nuxh'rn forms o[ Acrostlelnin) , (2) those with pinnate 
or bipinnate fronds with arlieidated |)inm\' like T. wUusfa-i, which 
Brongniart is positive is a memlx'i' of the Maiat tiacea', and (3) those 
with nonart iculate j)innate fi’onds like T. bcrtramli. 

Th(' genus has bee'U ably discussed in its Mesozoic aspects bySa|)orla, 
Zingo, Schenk, Scliimper, Seward, and other authors, the former 
('Specially, whih', following Ib’ongniart’s original characterization of 
froiuls vsuallg simple, considerably extends his diagnosis. Saporta’s 
diagnosis is (|Uot('d in a recent work by SewanB* and lu'cd not be 
repeated. The latter author \ises tlie genus in a wide senses following 
Xathorst in imduding under it such othcir geueiai as Olanulridium, 
Anglo ptcriiliinn, Manittiopsis, Danacopsis, o{c., in which tlu' evid('nc(' 
of rc'lationship s('('uis insullicient for the iiscv of nami's im|)lying allinity 
with the resjiectivc modern genera, llis charact('rization may be 
(piot('d with |)iofit: "Froml simple or pinnate', usually lama'olale or 

Sa])orta, Flora Foss. Portugal, IS!)1, p. (>8, ])1. lo, fig. 18; pi. Ifi, figs. *J2, 23. 

^ Idem, p. Ifil, pi. 28, lig. *1. 

^idem, ]). IfiO, pi. 29, fig. Ifi. 

^MVodrome. 1828, p.fil. 

^ l>rongniart Hist, vcgdl. fos.<i., 1831, j). 202. 

/ Prongniarl, Tableau, 1849, p. 21. 

<7Saporta, IM. Jurass., vol. 1. IS7!b P- 

^Seward, \V(*aldcn I'Mora, p(. I, 1891, ]>. 122. 
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lin<^5ir-1juic<M)l}i( <\ ocuti' or occasionally ol)(iis(‘ly 1 <‘iMnina(<>(l ; ii 

\V(‘ll-inark(Ml midrili from which lateral v<‘ins aix* <ri ven oil’ <'i( h<>r at I'iirht 
angles or inori' or Iciss ohruiindy ; (host* may Ix^ iiiihrancluxl or aciilc'ly 
forked as (hey pass lowjir<l (he h'af maryin.”" d'he reladon of (he 
simple sp(‘cies to (hosi* wi(h pinnah' fronds is nnc(*.r( :iin, jddiouyh if 
sei'ins prohahle (ha( (hey all Ixdony (o (h<‘ saiiK' s(<x*k. 1( proves (o 

fx' an ;dmos( impossil^l<^ (;isk in (h<^ .ahsimci' of ;iny hnl (1 h‘ Ix'sf jire- 
.seiwixl ma(ei’i:d (o dis(inyiiish helweim d\eniop(eris-lik(‘ forms ;md 
(he r('iuains of such ;i cycadac<x>us y(>mis as Xilsoitia. d'he hi(eral 
aUaehmenf of (h<‘ hamina in (h<' former and its superior attaidimmit 
in (he la((ei‘ ai'<‘ (diarac((Ms whicdi an! xovy of(<m ohscurixl in (In' jiroe- 
<\ss of fossiliza(ion ;ind (h<‘ usual s(\yin<Mi( a( ion of (Ix! Xilsoiiia fronds 
is also a characli'r whiidi is nol eons(aid. 

The yenns is abundanl in (In' lale Paleozoic, (lx‘ Pah'ozoic forms 
haviny been diseiissixl by Zi'iller, While, and. of hers, (lu! Ia((er iuidior 
))oin(iny ou( '' (Ixdr jirobable lilialion wi(h (Iu‘ Me</aIoi)i(tiss\ovk, 
whi(di (‘xlends back to the Middle Devoniiin. Specie's of 7)ruiopi( rls 
ai’o abundant duriny the iNresozoie ami occasional (x-currences arc 
recoiah'd diiidny ( he ('enozoic. I( may be se'i iously (jiK'sdoned, how- 
ever, wlx'lher (he Paleozoic and pos(-Paleozoic d'jeniopterids belony 
to the same stock 

In (he Polomac yroup several specie's have be'en ele'scidbeel uneler the 
yenus Aiu/i<>j>t< ndhnN which if luis secme'el best te> i-efer to T;i mopUrh 
in (he idise'nce e.f all (race's of fruc(itie-<a( iem anel (he exmseepu'nl lae*k of 
cerlainty re'yareliny (lu'ir (axemomie* peisidein. Spee'ies also oe-cur in 
the vShasta be'els e»f ('alifornia ami probably in the Keiofenai eif ^lon- 
fana and British (’olumbia. 1( is ;dso a ceimmon type in the Euro- 
])can AVealelen. 

Peyareliny the! beilanieod idlinityeii (hee vai'ious feirmsof Ticuiopitri.^ 
it se'ems very preibjdile that ( Im bulk e.f ( hem aree e-le)se'ly relateel 1 et ( he 
Marat ( iae-eu', a family with whiedi (lu'V are' .-dlie'el hy ne'ai’ly all of the 
authors mentienu'el. In fact nmst autlmi's .ally (hem eliree-tly with 
liviny yeiu'ra, thus Sediimper'’ pe>si(ive'ly re'fe'rs (he! Kluetie! sj)ecies 
Tinuoptcrlx mUnsterl lo the nmeh'rn yeaius Maratiia, ;i conclusiem 
whie-h it is (lillicult te> elispute! after se'einy ( hee luaynitie-e'ut fruitiny 
specimens fiyureel by ( his author. Sedie'nk,'' on ( he! e)( her haml, thinks 
this spe'cies is cleisest io Au(/ioptn‘is, while! Kaea'beuski, frenn (hes(iiely 
of fruit iny spee-imens fre.m Petlaml, whiedi Im ieh'u(i(ies with this same' 
spe'ede's, is eejually sure of tlu! corree*( ness e.f Sediimper’s e-eimdusiems. 
d'e) me'iide)!! eme! or ( wei ot lu'r instance's, Se-heuk'’ is sure' (hat />aiiatopn'u<i 



"Seward, Wealden I’lora. ]»(. I, IS!)1, |>. 124. 

WliiU', liiill. (Jeol. Sue. Ann'i'., vol. 4, 18!)4, i.p. IJ!) 122. 
cSchiiii|H‘r in Zillel’s I landl.ucli, IS!K), |.. 8.7. 

.Sclient:, I )i(‘ IM'lan/.cnre.sli', 1888, |). 20. 

« leleaii, p. 27. 
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marantacm (Prcsl) from the lveii))<‘r is a time Danaea and it 

would 1)0 o(|iially dilliculL to point out the di(l’erences between the 
modern si)ooi(‘s and (lie forms of Danaea whieli Zinyo describes from 
the Jurassic of nortluMn Italy." 

T^NIOPTERIS AURICULATUM (Fontaine). 

Anejinpirridium uvrindutum r'OxVrAi.Ni;, Monof^r. T. ,S. (iool. Surv., Xo. lij, ISllO, 
]). 113, ])1. 7, figs. 8 11; ])1. 28, fig. 1. 

nine's ()iig;inal (loscri))tion is as follows: 

Im’oikI |)iniiate; ])iiiiniles (hick and leathery, long linear, Kubaciile, remotely placed, 
free lo th<' base, anricnlate at base, altaeh(‘d by the midrib alone; auncles of the 
l)as(‘s of (he pinnules overlapping fh<‘ upper surface more or less; midrib of ])in- 
miles ratlu'r stout and rigid; lateral nerves ofttm obscurely shown, fasciculate or 
Ijifimaile, and toward Ihe li])s sini])ly forked. 

Tlie plant is rare at eacdi locality, but is most common at Fredericksburg. It is 
something likt* Vieris lonifipcunis lleer^ bu( there is no reason lo think that it is a 
rteris. It also resembles Preoptcris salicifoUac Oldham and Morris. The forms 
figured in figs. S, 1), 11 occur at l'ha‘dericksburg; tig. 10 occurs at Ihe locality near 
Polomac lUin. This is diffcaaml from the others in the great length of the ])innulo.s 
and in tlu» fasciculate nerves, which are l)ifurcate, with the branches again forking 
near thchr tips. The nerves are obscure on Ihe upper surface of the ])iimules. The 
main rachis is stout and k(*eled on the undersurface, as is shown in fig. !). On the 
u])])(T surfata* tlu‘ auricles at tin* bas(‘ of the ])innules overlap more or less the surface 
of the main rachis. 

Xo new m.-itoriid referable (o (lii.s speei('.s has been collected. 
Occurrence. — PatuxKxVI' i'oilmai'iox. Fredericksburij; and T^otomac 

l^un, Virginia. 

('nll( ct'wnfi. — V. S. .Xatioual Mu.seum. 

T.ENIOPTERIS NERVOSUM (Fontaine). 

Anaioplrridium nervosum I'oxtaixh, Monogr. U. S. (leol. Surv., Xo. 15, 1890, 
1>. 11-4, ])1. 29, fic,'. 2. 

Aiupopteridluni densimrve h\)XTAiNR, Monogr. U. 8. Geol. Surv., Xo.l5, 1890, 
]). II.), pi. 29, fig. ‘i. 

A)ir;iopl< ridiinn jmchyphylhim 1’'o.vtai.ve, Monogr. U. S. (Icol. Stirv., Xo. lo, IS90, 
]). 1 1.5, pi. 29, fig. 5. 

Anyioptrridium strictinerve Koxtaixe, Monogr. U. S. (Jcol. Surv., Xo. 1.5, IS90, 
]). IKJ, ]j 1. 29, fig.s. 8, 9 (not Fonlaine in Word, 190G). 

Atiyioptcridiutn .<^tric(i nerve hdifnlinm Fo.vtaixe, .Monogr. U. S. (icol. Surv., 
Xo. 15, 1S!)(), ]). IK), ])1. 50, fig.-^. ], 5— 1 ’oxt.vi.xk, in Waud, .Moiiogr. F. S. 
(u-ol. Surv., Xo. 18, 1905, p. 211, pi. GG, fig.s. 8-10. 

Anomozamiles (inyusti/olins Foxt.ux e, Monogr. F. S. Geol. Surv., X"o. 15, 1890, 
]). K)7, ])1. ;’>0, fig. 5 (not lig. 2.). 

Anomozandlt ti riryinicu.s 1''oxt.vi.xe, .Monogr. U. S. Geol. Surv., Xo. 15, 1890, p. IliS, 
])1. 50, fig. -1; pi. 51, fig. 5. 

Dcscrl ptum. Habit uuknowu, altboipyb I hero are indieaf in one 
or two .sp(‘cimeus (hat (be frond wn.s pinnate. Pinna) (or frond) 

" Zingo, Mora Fo.><s. (Jolilli., vol. 1, 185G. 

^ llcor, Fo!<s. I'lora .\rc(., \'ol. (i. |)l. 2, pi. 10, fig,^. 5-15. 
c Fos,-). I'lora of (he Kajiiialial .serie."!, ])1. 27, fig. 2. 
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linear-l;inceolat<'! to <‘loii<i;ato-lanc(‘olat('. 1 aMiLtt ii unknown, apparcnit 1 v 
rauijin^ iVoin 10 cm. to 30 cm. ^raxiimim wi<itli 1.2 cm. to o cm. 
Texture coriaceous. Midril) rather .stout ami promimmt. laitcral 
veins thin hut distinct, ('specially on th(' low<'r surface', moi-e or k'ss 
clos('ly placf'd, jearallel, curving backward from the midrih and tlu'ii 
straiijjht or slightly curv('d upward to the mai<^in. An^k'of di V('ry<'iic<' 
wide, -45° to 00°. Wins ('itlu'r simple' or forke'd, the' forking usuallv 
near the base', leoth kinds often shown on a sino|(> specime'u. 

This sjH'cie's is l)a.se'd e'utire'ly u[)on ve'iw fragmentary mate'rial, 
which served Fontaine for the ditferentiation of ti\e sjM'cie's etf 
Anglo ptuud turn and two s}H'cie's of Anomozu mltcn. 'riiere is absolutely 
no ground for the refere'nce of any of the material to thee yenus 
Anomozamltcs and it is all obviously identical. There is some sliyht 
variation from specimen to specime'n, for e'xample', the' midrib is some- 
what less stout \w Angioptn'ldhun nn'TOfnnn and e/e /exi/o r/'e' as de'limitcd 
by Fontaine and the anyle of diveryence is somewhat inoi-e acute 
in th(> latte'r. lent the'se' are not characte'rs of s])ecitic value'. If 
similar recent fronds, such as those of Olcandm, Angloptcns, or 
2Iarattia, be examineel the size of the midrib, the remotene'ss or 
clo.sene'ss of the lateral veins and tlu'ir anylei of diveryence will be', 
found to vary throuyh much wider limits, a sinyle fi’ond often e'xhibit- 
iny the extreme's in this respect. 

A sinyle s])ecimen from Frede'ricksbury, tiyured l>y l'''ontaine', " and 
showiny aj)jiarently the basal ])ortion of three ])inna' lyiny in the', 
same plane and direction and two of them attache'd to stout bits of 
rachis, is the only evidence that the fronds were pinnate and not 
simple. Tlie.se may represent ae'rial stalks or the'V may e'epially 
well be interpre'ted as frayments of a rhizome or a rootstock. 

d"his si^ecies is not conimon in the J^otomac yrouj) and is contine'd 
to the l^atuxent formation. Similar remains are eU'sci'ibe'd from 
both the'. Knoxvilki and llorsetown be'ds of the^ Pacitie* coast and 
similai* fraynientary specimens are de'seribe'd by Saporta '' fiom the 
Valanyiniem of Portuyal and referi'ed to Schimpe'r’s ye'iius Olmndrl- 
dluni. In the Eure^jiean Wealden the're*. is OUandvldiiun Ixgrlcliii 
Schenk‘S from (lermanv and Enyland which Seward re'lers to 
T;nil()]d(>is, and two otiu'r forms of ejue'stionable distinctiu'ss which 
the latte'r author de'scilbe's from the Enylish be'ds.'^ OUnndm anilca 
Ile'e'i-^^ from the Koine beds of Clre'enland may be^ compared with 
the Potomac d\enio|)terids. Aewberry / ideentitie's this species in the 



" Moaoyr. U. S. Gool. Siirv., No. 15, 1890, ))1. 29, fiy. 9. 

^ Saporta, Flora Fo.s.s. Fortuyal, 1894, p. 85, pi. 15, fiy. pi. 10, fiy. 18. 

<■ Schenk, I'alae'onloyrapliiea, vol. 19, 1871, |). 221, pi. 29, liy.x. 0, 7. 

'bSenvanl, Woaldeii Flora, pt. I, 1891, pj). 127, 128. 

e^llee'r, t'lora Aret., vol. 8, pi. 2, 1874, p. 88, pi. 12, (iy.s. 8 II. 

/ Ncwlicrre . Am(*r. .Iinirn. Sei. (.»;er. 8), vol. 11, I8!H, j». 201, jil. I I, liy. 9. 
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Kootenai of Montana, the latter forms at least, bcino; prol)al)ly 
identieal with tlie Virginia speeies. 

Occurrence . — Patuxent formation. Frederic, Icslnirg, near Tele- 
graph station and near Potomac Pun, Virginia. 

(Elections. — U. S. National Museum. 



THE GENUS NILSONIA OF BEONGNIART. 

Tliis genus was founded Brongniart ® for certain remains from 
the Klnntic of Sweden which had been recorded and figured b}^ 
Nilsson in 1820 who regarded them as fern remains. Jn the Prod- 
rome the diagnosis is as follows: 

Feuilles piimees; pinnules rapj)rochees, oblongues, plus oil moins alonc:eos, 
arrondies au soinmet, adlierentes lui raehis par toule la largeiir de lenr base, a nervures 
parallMes, dont qiielques-unes sont beancoiq) plus marquees. ^ 

The genus was regarded by Brongniart as referable to tbe Cycadales 
a view generall}’" accepted by subsequent workers, although Sclu'nk*^ 
in 1867 , on the basis of supposed sori on some German specimens, 
referred it to the Filicales, in which lie was at first followed by 
Schimper'* and more recently by Solms-Laubach.^ 

The genus has also been abl}" discussed by Saporta, Nathorst, 
Seward, and others, Nathorst in particular having shown that the 
two kinds of veins su])])osed to occur together were due to slight folds 
in the lamina due to pressure, maceration, or the creep of the enclosing 
strata. lie characterizes the veins as eipial and simj)le and empha- 
sizes the insertion of the lamina on the u])[)cr surface of tJie raehis, 
suggesting that Schenk’s supposed sori are fungal or stomatal in 
their nature.^ 

The genus may lie redefined in the following terms: Frond coria- 
ceous, elongate-lanceolate in outline, entire or commonly more or 
l(*ss deejily jhnnatifiil l)y lieing split, usually to the raehis, into a 
number of more or less irregular segments which are contiguous, 
usually broad, and truncate. Lamina attaclied to the upper surface 
of the raehis, the simple and parallel equal lateral veins running 
almost or quite to the median line. In material showing only the 
under surface of the fronds the stout midrib is prominent and un- 
segmented specimens are scarcely distinguishable from Tnnloptcris 
and allied forms, while the segmented Auirieties approach Anomoza- 
'mitc.<i or even s(une species of PtcrophyUum in appearance. 

Aim. Sci. Nat., vol. 4, 1825, ]>. 218. 

^ Brongniart, Brodromo, 1828, p. 95. 

Srlienk, Die fos.sile Rora (irenz8(diieliteii Keujiers n. I.ias Franken?:, 1897. ]>. 124. 

Scliiniper, Pal. \"eget., vol. 1, 1809, ]>. 488. 

^ Sohns-Lanl)Uch, Fo.^sil, l>olany, 1891, j). 129. 

/ S(*e Nathorst, Vhpv die gattung Nilssouia Brongn., Kongl. Svenska \ (»t. akad. 
Ihuidl., vol. 42, 1909, No. 12. 
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The 5,7Mius Nilsonki :ij)|)ejirs in (1 k‘ Triassic and is particularly a 
lihadic an<l Oolitic type. A mnnbcr of midoubtcd species occur, 
however, in the Lower Cretaceous, no less than sc'ven dilTerent specie's 
having been recorded from the Lakota, Kooteaiai, and Shasta de'posils. 
The Xeocomien of Japan furnishes two oi’ three spe'cies, while' the 
wielespread Nilftonia sch<utmhurgfnsi.<i (Diinker) Xatheirst, eeceurs \ e'rv 
abunelantly at a number e>f Eure)pea.n AVeahlen hecalities. The^ Uj)|K'r 
Cretace'ems sheews a specie's in the' Atane beds e>f Greenlaml aiiel e»ue 
in the Ceneemanicn e»f Beelu'mia, while seve'ral suj)poseel spe'e-ies have', 
been receerdeel fre)m Tei-tiary strata. 

There are twe> specie's in the Pe)te)inae' gre)Uj), a laiiceedate' imse'g- 
menteel feirm varieeusly eh'scribeel by Feeiitainc as Auffiopteridium aiiel 
Sapindopsis anel the large ane! ele'gant fe)rni which this autlmr 
deseribe's as twe> specie's e>f Platyptcripi'inm. The' latter teren was ])i'e»- 
j)oseel by Sehimjier in ISSO as a sidegeims e»f Anomozamites for veiy 
large feiians e>f that ty|)c. It was subsecpiently iiseel as a ge'iius by 
Feistmantel anel Fenitaine althe)ugh this usage seems nnwarranteel, 
especially since the' Platij pterygium forms e>f Ariornozdinltes are all 
confineel to mue'h e)leler hetrizeens ane! the Peetomac forms agree in all 
esse'ntial characte'rs with Xllmnin, a re'latie)iiship sugge'steel by Sewarel 
in 1900 after examining the material in the U. S. Xational Museum. 
As illustrateel by Feentaine the rachis is representeel as very wiele anel 
the e)ppe)sitc segments are far ajeart. That tlie mielril) was ne»t wide 
anel flat in life, but [)re)ininent below anel ne>t out e>f [)roj)ortie)n te> the 
size of the fronels is shown by a meest casual examinatie)n e>f the eon- 
sielerably maeerate'el anel much flatteneel specimens. 

NILSONIA OREGONENSIS (Fontaine). 

AiKjioplcridium tifric/incrrr Fontaine, Monogr. U. »S. Cteol. iSurv., No. 4S, 1905, 
]))). 2-10, 511, ]il. GO, tigs. 5-7; pi. 110, fig. 12 (not Fontaine, 1S90). 

Snj)in(loj)sis oregounisis Fiintaine, Meenejgr. F. S. Gcol. Surv., No. 48, 1905, 
]). 208, pi. 09, figs. 15-17. 

Drficription. — Fremel simple, unsegmented in all the specimens 
ceillecleel, lane-eolate in outline, with equally ])ointeel apex anel base. 
Length Jipjnirently about 7 cm. tei 15 cm. anel greate'st wielth, which 
is mielway between the ape'x anel the base, 1.2 cm. tei l.Gcm. Texture 
coriaceous. Uachis stout, premiinent lieleiw. laiteral ve'ins chise 
.•inel jiarallel, the gretit majeirity simple, but an eiccasiemal ve'in 
feirking diche»temie)usl\7 Angle e>f elivergence Itirge', vji.ryiug freim 
55° in the apical part of the fronel to 85° in the' me'diau tinel basal 
portions. 

This species is liased upon cemsieleralilc incemiplete imiterial freun 
widely sejiai’ateel localities, which affordcel the btisis for twe> ditfeiviit 
s])eeics e>f lAmtaine, but which seem to be ielenticjd anel markedly 
difl’erent freun the types to which they were referreel. ddic lorms 
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rof(‘iTO(l to, Angiopieridium strktmenr, tiro from Virginia and Califor- 
nia, wliile tlioso described as a new species of 5'r/2nn(7o2>si‘?, wliicligcnus 
lliey do not reseinl^lc in the remotest degree, arc fi-om Oregon. 
Tlie former are quite different from tlie type of that species, being 
smaller and less elongate with closer mostly simple veins and with 
the rachis prominent below and masked above by the lamina of 
the frond. The latter correspond with the others in outline and 
A^enation, differing in outline, venation, and in the character of the 
rachis from Sapimlopds. 

The present species, which is confined to the Potomac grouj) and 
the Shasta of California and Oregon, wlicrc it occurs in both the 
Knoxville and the ITorsetown beds, is suggestive of the species 
from the Xeocomien of Japan, which Yokoyama ® identifies as 
Nilsonia johnstrupi Ileer. 

Occurrence . — Patuxent formation (?) Chinkapin Hollow, Vir- 
ginia. — Shasta formation, ('aliforiiia (Tehama County, in Knoxville 
and Ilorsetown beds), and Oregon (near Kiddles, in llorsetown beds). 



NILSONIA DENSINERVE (Fontaine). 



ri(itifptrri(jium dryisinenr Foxtaink, Monogr. U. S. Gool. Siirv., No. 15, IS90, 
]>. 1G9, })1. GO, fig. 8; pi. 31, fig.s. 1, -1; |)1. 32, figs. I, 2; j)l. 33, fig. 1; pi. 31, 
tig. 1; ])1. 35, fig.s. 1,2. — Fontaine, in Ward, ]\lonogr. F. S. Geol. Siirv., 
No. 48, 1905, ]). 521, pi. 112, fig. 8. 

rUdyplcr'ujium rogersianum Fontaine, Monogr. U. S. Geol. Surv., No. 15, 1890, 
1>. 171, pi. 31, fig. 2; pi. 33, fig. 2; pi. 34, fig. 2. 



Description . — Fronds large, iijiward of 50 cm. to 70 cm. in length 
by 15 cm. to IS cm. in greatest width, averaging about 12 cm., 
either entire or more often irregularly divided into rectangular or 
sul)rhonil)ic segments, at times somewhat rounded proximad. Tex- 
ture coriaceous. Kacliis stout, prominent below, more or le.ss 
flattened during fossilization. lAiterals of small calibre, close, one- 
third to 1 mm. apart, parallel, invariably simple and nearly strtught, 
diverging at an angle in the neighborhood of 90°. 

This s})lendid s])ecies, jiresumably because of its large size, is 
represented only liy fragmentary specimens, both the ajiex and the 
base being missing. It is not at all common and is enthely con- 
fined to the Patuxent and Arundel formations in the Marvland- 
Virginia area. The specimens show some individual variations in 
the degree of segmentation and strength and position of the later.al 
veins, the forms which served as a basis for Platy pterygium roger- 
sianum o{ Fontaiiu', being more robust, but somewhat smaller than 
the others, with veins somewhat larger in size and less closely placed, 
but the limits of variation are nevertheless quite restricted. 

There can be but little doubt of all of these forms belonging to a 
single species, such variations as are observable being due to varia- 



o Yokoyama, .lourii. Ini}), (’oil. .Sci., .lapaii, vol. 7, 1895, ]>. 22(i, ])1. 25, figs. 1-4. 
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tions in the incthods ol’ ])i(‘seivation. At first j^liince tlu' lachis aj>- 
pears to liave been wide and libbon-like, Imt this was not the easi'. 
The segments ai’e inserted on tlie iij)])(*r surface of the raclns in con- 
forinity witli the genei-ie diagnosis, and in one of tlu* spi'ciniens the 
lateral veins of opposite sides apjiroach to within 1 niin. of each otlaa-, 
being sejiarated by a slightly raised ridge. Ventrally it is seim that 
the large laehis is llattened and during or since fossilization small 
fragments of the inner margin of the si'gments oviulying the rachis 
are more or less flaked olf, exjiosing in jdaces the bioadly llattened 
rachis. In anotlu'r sjiecimen the segments of one side* are still at- 
tached centrallyto the t<ip of th(‘ laehis, which is llattened and jnished 
over in the opposite direction, the segments of tlu* otlau' side' being 
broken off jnoximally, again giving the appearance of a broad, flat 
rachis. In the final rejant the writer will show ])hotograj)hic repro- 
ductions of a number of thc.se forms with cioss-si'ctions illustrating 
the manner of fossilization, and showing conclusively the correctness 
of the foregoing statements. 

Occurrence. — Patvxext FomiATiox, Frederieksbui-g, Yirginia.^ — 
Arundel formation, Langdon, Disti-ict of Columbia. 

Collections. — U. S. National ^luseum. 



THE GENUS SAPINDOPSIS OE FONTAINE. 

This curious genus was founded by Fontaine® in IStiO, and referred 
to the Famil}" Sapindacere of the Order Sapindales. It was charac- 
terized as follows: 

Leaves pinnate, both odd ))innate and abrujdly pinnate; terminal leaves usually 
more or le.-<s united at )>a:?e; u])per jiairs of leaves <lectirrenl, forming a wing on the 
common stem, the wing lessening in width on tln^ pairs in de.'^cmiding; loaves mostly 
opposite in ))airs, someliin<‘ssuhoj)j)o.sit(y the lowe.st jtairs lack the wing, and are some- 
times .short-])etioled; leaves thick, with den.se and often glossy epidermis, ellii)tical 
or lancet-shaped, with a strong j)rominent midrib, which e.xtends with slight diminu- 
tion to the tip of the leaf; lateral nerves going off at a large angle, ami uniting more or 
less completely near the margin to form a series of arches; the lateral or j)rimary nerves, 
as seen on the lower side of the leaves, strong and prominent, but on the upper si<h>, 
owing to the thickness of the leav(\s, generally indistinct; the ultimate ndiculation is 
strong, and forms a .series of ratln*r large, irregular, [)olygonal nx'shes. 

Sapindopsis is an imjtortanf (demenf in the ll<»ia of tlu' ujtpefmosl 
member of flic Potomac grotip, the Pata|».sco formation, to winch tlu* 
genus in exchisively confined, with the single e.xc<*ption that Sapin- 
(lop.sis vanahilis litis been leconh'd in the m*tirly homotaxial Fuson for- 
mation of Wyoming. No specimens of So pindopsis tire known from 
either the Patuxt'iit or Arundel formations or th(*ir equivah'iits in 
other jiarts of North Ameriea. It is Iriu* tlnit Froh'ssor h'ontaine 
described So pindopsis cordaUi from f^ht'dc'ricksbiirg. Virginia, btit this 

r'ontaiiip, Monugr. \ . S. Surv.» Xo. 15, \). 
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jnatcrial, wliicli is very poor, is obviously not related to this genus, 
while the leeord of Sainndojms cUijdica from Fredericksburg by the 
same author is basetl upon the iviuains of liogersia longifolia Fon- 
taine. Tjikewise the record of Sagnndopsis ohtvsifolia from Deep 
Bottom, Virginia, is based upon fragments of imecrtain generic affinity, 
but doubtfully related to Sapindopsift. d'he genus is notaf)ly absent 
from the fossiliferous Patapsco beds at Federal Hill, Main land, but 
when ])resent at a locality it usually occurs in the greatest abund- 
ance, as at Fort Foote, Maiyland, or in the vicinity of Brooke and 
Aquia Creek, A irginia, where hundi’eds of s[)ecimens often of great 
])erfection have been collected. 

In modificatit)!! of the diagnosis quoted above it may be said that 
the vast majority of the leaves are abru])tly pinnate and the terminal 
leallcts, while usually confluent and decurrent, are sometimes petio- 
h\{o, Sapindopsis magnifolia in particular furnishing many individuals 
lacking the decurrcntly winged rachis. 

The most closely lelated plants to Sapindojisis in the modern flora 
are the A^arious genera of American Troj)ical wSapindaccie. Among 
these the genus 2fatayba Aublet ajiproaches A^ery near to the Creta- 
ceous form. Matmjba embraces species Avith both opjiosite and alter- 
nate leaflets haAung either entire or dentate margins. The rachis 
lacks definite ala), but it is someA\diat flattened Avith a A^estigal Aving on 
each side in the form of a raised line Avhich Is Avidcr at the ])oint of 
origin of the leafkds and decurrent to the next loAver leaflets. So many 
other genera of the Sa])indacea? haA"c markedly alate i-achises that the 
presumption is strong that this genus or its ancestors were at some 
time similarly ]noAuded. The most similar species seems to be 
Maiayha apeUda (Alacfarland) Kadlkofer, in which the leaflets arc usually 
more numerous than \n Sapindopsis; although some s])ecimens show 
but three ])airs, those Avitli four j)airs are common; they are some- 
times subop])osite, and as many as scA^en pairs are met Avith. The 
A^enation is exactly like that of the fossils, as is the texture of the 
leaA'es and their limits of Auiriation. Another closely related species 
is 2f(tt<iyba domingensis Radlkofer, also a natiA^e of the AVest Tntlies. 

It is exceedingly satisfactoiy to l)c able to establish upon a some- 
Avhat lirmer basis Professor Fontaine's (dioice of the term Sapindopsis 
for these Potojuac ])lants. They are so abundant in their occurrence, 
so sti-iking in ai)])earancc, their strict habit and glossy texture giA’ing 
them CA'cry appearance of some fern-like ])lant, as, for example, the 
common Acivstichinn aureiun of the Tropics, that their original 
dcscriber (h'serA'cs great credit for haAung correctly tletermined their 
modern aflinities. 
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SAPINDOPSIS VARIABIHS Fontaine emend. 

Sapiyidopsis rariahllis Fontaixk, iloiio^r. U. S. ( iool. Siirv., No. ir>. 1S90, ]>. 2!I8, 
pi. 151, fig. 1; pi. 1.51’, tigs. 1, d; j)!. 15:1, (ig. 11; pi. 1.51, tigs. 2-1; j)!. 155, 
figs. 2-5.— Font.mne, ill Waup, UMh Ann. R<>]»(. U. S. G<‘<)1. Surv., lSt»!i, 
pt. 2, ]>. (iOO, pi. !()!», (ig. 9; Mouogr. U. S. (iool. Siirv., N<>. IS, 19()5, jip. ISl, 
1S2, ISO, 5M2, pi. Ill, tig. 2. 

Sapimhpsis parrifolia Fontaine, Moiiogr. U. S. ( leol. Surv., \<i. 15, ISi)0, p. SOP, 
1.1. 151, tig. (i! 

Dfscription. - Ixoives odd piniiati', s<Miiotiiuos al.niptly j.iiiiuiti', 
with tlicoo pairs of lateral leaflets, wliieli ina}^ be opposite, although 
iisiiall}^ there is a tendency toward ti siibopposite arrangement, 
inarkedh' so in several specimens. Leaflets normally lanceolate, indi- 
viduals of the same leaf about of a size, usually markedly decurrent, 
but variable in this res})eet. The j.roxiinal leaflets are alw.ays less 
decurrent than the jiair next alx.ve, and in some eases even have short 
jietioles. The u])])er leaflets are remarktdilv Autriable, sometinu's with 
an abnormal decurrent wing vhich joins the' inner himina of the lu'xt 
lower })air of leaflets; at other times the rachis entirely lacks a wing. 
The leaf may be terminated abru}>tlv by a jiair of leaflets vtirioiisly 
coalesced or the three a])ical leaflets may !)e variously united, their 
lamina may be almost symmetrical or markedly ine({uilateijd, th<'ir 
margins showing a tendency toward undulation, and occasionally a 
leaflet is divided into a basal and an apical part by a sharj) constric- 
tion on one side near the middle of the blade, ranging in size from 
the sniall forms upon which Fontaine foumh'd his sj)eeies Sa })iii((opsis 
parvlfoVm and which are 1.0 cm. long and 0.4 cm. with* to forms 
which approach Sapimlopsis magnifol'm in size anil are It) cm. long 
and 1.5 cm. wide. The average dimensions of a large number of 
specimens are, however, G to 7 cm. long by 1 to 1.4 cm. 5 vide. 

Leaves thick, with smooth surface. Rachis anil midrib stout. 
Venation more ])rominent thaii in the other species, but still very 
faint, with the exce})tion of the secondaries, which while fine are more 
conspicuous than in the other species. Secondaries forming a wide 
angle with the midrib, nearly straight for two-thirds of the distance 
to the margin, where they bend sharjily upward and join the second.arv 
next above by a but slightly curved arch. As the secondaries are 
numerous and almost uniforndy sjiaced the venation has much the 
appearance of a Eucalyptus, excej)t tluit the marginal hem is much 
broailer than in that genus. 

This s])ccies is exceedingly abundant at various localities in the 
Patapsco formation and is by far the most charticteristic species of 
that formation, although it has not been detected tit certain other 
undoubted Patajisco horizons. It is the only sjx'cies of the genus 
which has been recorded outside of the Maryhmd-Viigiiiiti area, 
occurring in the h'uson formtition tiloug Oak Creek, Wyoming, where 
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it is (he ni()>l {ihundiint s])oci(‘s found, just as it is at Wliilo House 
Bluir, Bro()k(“, and Aquia CiO(*k, Virginia, and at l^^nrt Foote, Mary- 
land. 

It is an exceedingly variable form in all its details, and as during 
imuau ation the most variable apical })ortion is the last to bo destroyed 
this variability is emphasized in fragjuentary material siudi as that 
usually colleeted. When well pivsei ved it furnishes most character- 
istic s])ecimens. In life its idgid ]>innato leaves and strict appcai- 
ance must have given it a very stiiking aspect. 

Occurnnee. — Patapsco roinMATiox. P'ort Foot(‘ (over tOO speci- 
mens), Prince Geoige County, Maryland ; near Biooke, White House 
Blutr, ]\Iount Vernon, 72d mile])ost, Aquia Creek, and near M"ide- 
water, Virginia.— Frsox FoinvATioN. Oak Creek, Wyoming (abun- 
dant at all of the foregoing localities). 

Collections. — U. S. National Museum, Johns Hopkins I'niversity. 

SAPINDOPSIS MAGNIFOLIA Fontaine emend. 

Sapi)i(Iopsis ))Huj II i/olid Fontaine, Monogr. 12 iS. (Jeol. Siirv., No. 15, 1800, ]>. 297, 
))1. 151, 2, 8; j)l. 152, lig.-^. 2, 3; pi. 153, lig. 2; j)l. 15-1, figs. 1, 5; ]>1. 155, 

lig. 0. — Fontaine, in Wakd, Monogr. U. S. Geol. 8nrv., No. 48, 1905, pp. 
481, 482, 528. 

‘lAniUd (Idbiu Fontaine, Monogr. N. 8. (lool. 8nrv., No. 15, 1890, p. 314, pi. 157, 
figs. 1. 7 (not 8cliinipcr, 1874). 

Ficoplijilldin fdcdhj ploidvs Fontaine, Monogr. I'. 8. Gool. 8nrv., No. 15,1890, 
)). 291, ])1. 101, figs. 1. 2. 

Sd piiKiopnin tniniiurn'K I*'’ontaine, Monogr. 12 ,8. (Jeol. 8nrv.. No. 15, 1890, p. 
301, ])1. 153, fig. 1. Fontaine, in Ward, Monogr. l^. ,8. Gool. 8urv., No. 48, 
1900, pp. 489, 528. 

7ArdIid J'onldinci Knoweton, Bull. No. 152, U. 8. Gool. 8nrv., 1898, ]>. 37. 

Sdjnndopsis obiusi/olin Fontaine, 1890. Monogr. F. 8. (4ool. 8nrv.. No. 15, 18! 0, 
p. 301, ])1. 150, fig. 13: j)l. 159. figs. 3-0. 

FkophyUum cncdlyptoidris Fontaine, in Ward, Monogr. U. 8. Gool. 8nrv.. No. 48. 
1900, p. 489. 

Description . — Leaves commonly odd ])innate, althougli occasional 
iduuptly |)innate foiins occur, of considerable size, Imt somewhat 
vtiriabh', however, in this res))cct. Liuvllids 3 ])airs, conqiaratively 
huge, lanci'ohite, tajiering almost equally toward the ajiex and basi', 
the lidter iiuajuilateral except in the terminal letdlids, jiointed, often 
lacking :ipic:d poitions, length increasing proxiimul, averaging about 
10 cm., longi'st seen 14 cm. ((*stimated), shortest 5 cm., width vaiy- 
ing from 1.1 to 3.2 cm., inequihderal, since the outer half of the lamina 
is broader tlnin the inner Indf ;md is nuirkedly decurrent. This 
fe:dui(‘ is ii'ast emjdnisized in the bastd Ictivcs which may even have 
<1 consider.Mble petiole, but becomes incieasingly pronounced distad, 
till' terminal lea (lets often forming a bilobate or trilobate whole with 
the outer margins broadly decurrent and joining the lamina of the 
Icallet next below at the point of juncture of its inner margin with 
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the rachis. CVilaiii speciiiu'iis show all of the h'alh'ts |)(>tiolat(\ a 
feature iiiueli einpiiasized in sjx'ciiiKUJs eolh'ctcd i‘ee('iitlv on S(uni|) 
Neck, Maiyland, in which tlu* ])cliol(>s aic to 4 cm. in length. 4'lu* 
l(*atlets in this s])ccies aie iiiu(4i oftcmei- jH'tioIate and lacking in tin* 
winged rachis than in Sapindopsis mriahiJis, in tiies(> features clos<4y 
reseinhling the leaves ol the modeiai Matayha (tpetaJa iu which tlu' 
rachial wings are vestigal. Tx'af substance thi(4v and hsatherv, (‘pi- 
derniis tirin and glossy. 

Leaflets conimonly subo])posit(‘, often inarL'dly so, forjuing an 
acute angle with the racliis. ^lidribs stout and pi-ominent IndoAv. 
vSecondaiies slender, (»nly seen on the uiah'r surface of tin* leaflets 
and even then made out with dilliculty, S to 10 j)aii\s, hi-anching from 
the midiil) at a j-ather wide angle es])ccially in the central i)art <»f 
the leaf, the angle is more acute* hasally, curving upwai’d ultimately 
to join a shoid branch of the secondary lu'xt above. dVrtiaih's line, 
forming la.x subihombic areohe wheie visible. 

This spe'cies is very common at certain localities within the Pa- 
taj)sco formation, as, for exani])le, on Stump Neck, iu (dnnies County, 
Maryland, although at othe*)’ outcr(»ps of this same huniation it has 
not been detected. This is notably the case* in the Fede'ial Hill 
dej)osits, from which large colle'ctions have been made without di.s- 
(dosing a single s])ceimen. Lvidentlv tlu* species was local itt its 
distribution, which is eiu])hasized by its total absence in any other 
Lower Co'taceous de])osit (*ither here or abroad. 

44ie grounds f»»i‘ tlu* separation of this sp(*ci(*s from Sapindopsh 
variahilis an* slight, since l>oth ai'e variable and the largei' foians of tlu* 
latter are quib* as lai'ge as tlu* smaller forms of Sapindopsis magni- 
folia. In the Potomac they are found in a.ssociation at all the locali- 
ties where either occur, and the smaller sjK*cies is usually the niost 
common as if Sapindopsw niagmfoHa rejn’csented the occasional 
more robust foi’ins of that s})eeies. On the other hand, tlu* latt<*r has 
not l)eeii detected in the abundant remains of Sapindopsis rariafnJis 
found at Oak Creek, Wyoming, and there is commoidy considerabk* 
dispaiity in size betwe<*n the two. There are certain other ditfer- 
ences which app»ear to be constant. These aie the thicker relatively 
longer leatlets <»f Nu/u/u/op.sd.-? inagnifoVia with k*ss nunu'rous aiul sonu*- 
what more ascending secondaries which are not conn(*cted distally by 
relatively flat ai-clu*s. The writer includes under this species the 
Sapindopsi.s trniiiufrvis of Fontaine, recoi’ded fi'om tlu* localiti('s 
near Brooke, Virginia, and from Foit Foote, ^laryhmd. Tlu* oidy 
a])parent ground for its (*r(*ction was a faiici(*d differ(*nc(* in venation 
based chiefly on a more slender midrib and more remote leallets, both 
charact<*rs which aix* seen to l)e vaiiablc and altogetliei* unreliable 
as soon as any number of spc'cimens arc* compai(*d. 
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Tlio spec'iiiK'ii from Deep Bottom, \4iginia, which is tlic most 
soiitherl}’ outcrop of the Patapseo forimition known and the only one 
of this age in th(' James Kiver A'alley, forming the basis for the species 
Aralia dubia Fontaine {Aralia fontainei Knowiton), is (lo\d)tfiilIy 
included \mder the synonymy of tliis s])ecies, since it ai)pears to 
represent n macerated and distoited s})ecimen of the terminal Itaif- 
lets of a large SajniulopHU. Tlic're is ceidainly no ground for retain- 
ing it in the genus Aralia. Likewise the specimens which formed 
the basis for FicophyUum evealyptoides Fontaine are cleai-ly referable 
to this sjx'cies of Sapwdopsis and have nothing in common with 
Ficophyllum . 

Occurrence. — Patapsco formation. Near Brooke, 72d milepost, 
near 72d milepost. Deep Bottom (?), near Widewater and Aquia Creek, 
AVhite House Bluff, Virginia,® Stump Neck and Fort PA)otc, Vlaryland. 

Collections. — U, vS. National Museum, Johns IIoj)kins University. 

SAPINDOPSIS BREVIFOLIA Fontaine. 

hrrrifoUa Fontai.\k, Moiioi^r. S. Geol. Surv., No. 15, 1890, p. 300, 
1>1. 153, A; pi. L55, figs. 1. 7; pi. 103, (ig. 3.— Fontaine, iu Wakd, Monogr. 
U. S. Geol. Surv., No. 48, 1905, pp. 481, 482, 528. 

Description.— Leavi's odd-pinnate, the terminal leaflet considerably 
larger than the lateral leaflets of which but two jiairs are known. 
These are ojiposite. Leaflets somewhat ciowded, so that their mar- 
gins often overlaj), with subacute tips, varying in length from 2 to 5 
cm. and in width fi-om 0.8 to 1.6 cm., averaging about 3 cm. long by 
1.3 cm. wide. Inequilateral toward the base and showing consid- 
erable ATuiation in decurrence even among the few specimens known, 
in some the rachis is conspicuously winged, while in others the leaflets 
are all 1 letioled,' the whole having the aspect of some member of the 
Leguniinosa}. Midiibs stout, secondaries ascending, canqitodroine, 
semi with diHiculty, since the leaf texture is coriaceous. 

This is a ])oorly marked sjiecies of infrequent occurrence at the 
same localities where the other s]>ecies of this genus occur and may 
siinplv lejnvsent vai'iant forms ol f he abundant Sapindopsis variabilis. 

Occurrence. — P.vtapsco formation. Near Bi-ooke, 72d milepost, 
.Vquia Creek, Virginia; Fort Foote, Alaryland. 

Oollections.- V. S. National Museum, Johns llo[)kins Univemity. 

"The liihlc nil page 589 nf Monogr. 48, F. S. (Jeol. ,Surv., gives C'olclicster road as 
an additional locality for this spi'cics. 4'his occurrence is not mentioned in the text, 
and the writer has failed to locate the s|)eciinen, if one existed, among the fragmentary 
material from this locality. 



